Abstract. In Taiwan agriculture, most of the production management is done by paperwork. This kind of approach is labor-costing, and unable to give real-time information, which makes it difficult to disclose sufficient information from production, and therefore results in the problem of food safety. To break the bottleneck, the Institute for Information Industry (III) develops the Smart Agri-management Platform (S.A.M.P.), providing cloud services for agricultural production and sale management. In this paper, we adopt the S.A.M.P. to collect farming records containing images, date, field location, and task name. Traditionally, farming records are used to generate a table of texts for traceability. However, it is difficult to arouse the interest from customers by merely using texts. Therefore, this paper proposes the mechanism of farming slideshow, a new presentation of traceability by dynamic arrangement to farming records on S.A.M.P. The experiment is performed in the Yongling organic farm in Kaohsiung, generating over 30,000 vegetable packages supporting farming slideshow. According to 42 valid questionnaires from customers, 83% of them express higher willing to buy products with farming slideshow than those with only texts. Therefore, food traceability with slideshow can offer benefit to agri-business marketing, which is a positive reference for future agriculture.
Introduction
In recent years, food safety has become an important social issue in Taiwan, which arouses more and more public attention. Since people beware of what they eat, this market trend definitely influences Taiwan agriculture: the origin of most Taiwanese food. Currently, there are two main certificates for agricultural products, which are the traceable agricultural products (TAP), and the CAS Taiwan organic label. These certificates are issued by certification bodies, such as the Tse-Xin Organic Certification Corporation (TOC), or the National Chung Hsing University. During the certification, the environment of the farmland will be carefully examined, and it is necessary for farmers to regularly provide their farming records, which are usually managed by paperwork. The motivation of such certificate is to show the safety of agricultural products to customers, which promotes the trading of safe products. Taking the TAP as an example, customers can trace the farming records by inputting the unique query code attached on packaged fruits or vegetables. However, to our knowledge, the presentation of such farming records is merely text that contains the date and the name of farming task.
For general customers, the name of farming task can be a professional term not easy to comprehend. In addition, the recording habit of farmers deeply affects the reliability of farming data. When records are collected by paperwork, the date and the name of task can be improperly filled, and the recognition of hand-written text also results in some hardness for data process. Because of the above phenomenon, it is difficult to arouse the interest from customers even if the code of traceability is provided. In other words, the present solution for processing farming records can hardly benefit the sale of agri-products. Therefore, it is worth study to develop a service that fulfils both the need of certification and marketing.
Recently, the Institute for Information Industry (III) develops the Smart Agri-management Platform (S.A.M.P.) [0] that provides innovative cloud services for agricultural production and sale management. For agricultural data analysis, many interesting researches have also been investigated, such as the crop growth estimation [2] [3] [4] [5] , farmland climate tracking [6] [7] [8] , and crop price prediction [9] [10] [11] . There are similar systems developed for agricultural data analysis, such as the Farmlogs [12] and KisanHub [13] . However, the utilization of agricultural data for marketing is scarcely discussed. In this paper, we propose the mechanism of farming slideshow, which is a new presentation of traceability achieved by dynamic arrangement to farming records on S.A.M.P. The organization of this paper is as follows. In Section 2, we describe the methodology for creating farming slideshow. In Section 3, we propose the experimental results in Yongling organic farm. Finally, we give some conclusions and future work in Section 4.
Methodology
In this section, we first introduce the architecture of production management using S.A.M.P. After that, we briefly describe the implementation for generating the farming slideshow.
Architecture
The architecture of the production management using S.A.M.P. is shown in Figure 1 . The S.A.M.P. utilizes front-end apps and back-end web applications for data acquisition and production management, respectively. With S.A.M.P., managers can supervise each field (farmland) with ease, and assign proper tasks to farmers of concerns. Next, farmers can confirm the content of task and report the completion of task with their mobile phone. In this way, the farming data are recorded during the management, which eliminates the paperwork. 
Implementation
Currently, the server of S.A.M.P. is maintained by the Institute for Information Industry, and the farming slideshow is implemented as an embedded service on S.A.M.P. The material used for generating the slideshow include (1)the name of the agri-enterprise, (2)the location of the production site (field), (3)the period of cultivation, (4)the names and the dates for finished tasks, (5)the name of the farmer who completed the task, and (6)the farming image of the task. The above information can be collected in different stages when managers and farmers are using S.A.M.P. First, the name of the agri-enterprise is retrieved from the user profile. The location of fields can be specified by drawing polygons with our web application, or by referring to the GPS signal returned from mobile phone. The period of cultivation is configured by production managers when they are making the planting schedule. The names of tasks are also defined by the managers when they are establishing the SOP for cultivation. Meanwhile, the dates of finished tasks depend on the time when farmers report their completion of tasks, and the names of farmers can be easily mapped by their login accounts. Finally, the farming images are from the reported pictures that farmers take with their mobile phones. On S.A.M.P., the collected information is first represented in table form. With proper re-organizing, the information can come in the form of slideshow with QR code. The screenshots of our implementation is given as Figure 2 . 
Experimental Results
To perform the experiment, we cooperate with the Yongling organic farm in Kaohsiung. The experiment began from October 1 st , 2015 to December 31 st , 2015. With the app of S.A.M.P., the staff in Yongling collected farming data via their mobile phones, reporting the dates, names, and images of tasks to the platform. By processing these data, the S.A.M.P. generates 57 farming slideshow for 16 different vegetables planted in 30 greenhouses. On average, each slideshow covers a 28-day cultivation period from seedling to harvest. During the experiment, the produced farming slideshows are further transformed into 30,000 QR codes attached on packed vegetables of weight 250g. To investigate the effect of farming slideshow for agri-product marketing, Yongling designed a questionnaire for customers who are interested to buy organic vegetables. In total, the questionnaire was given to 55 customers. According to 42 valid returns, farming slideshow offers better understanding of agricultural production to 95% customers, and 83% of customers express higher willing to buy products with farming slideshow than those with only text descriptions. The results of questionnaire are given in Table 1 . In Figure 3 , we provide some sample labels in Yongling, and readers can watch farming slideshows by scanning the QR codes. Note that for the purpose of publication, the product names in Figure 3 are translated from the original Chinese labels. 
Conclusions
In this paper, we propose the farming slideshow as a service for agri-business marketing. This service is implemented on S.A.M.P., and its benefit is verified by an experiment on Yongling organic farm. From the experimental results, one can see that farming slideshow successfully draws the attention from most customers. In addition to the public attention for information disclosure, Table 1 expresses two interesting phenomenon. First, though farming slideshow seems to take additional efforts, there are only 75% customers believe that it will increase production cost. That is, about 25% customers notice that the convenience brought by S.A.M.P. can reduce laboring cost on doing paperwork. In addition, customers are willing to pay little extra money for purchasing products with farming slideshow, and all of them are happy to see that farming slideshow will someday replace the text description. Finally, the statistics for question 5 is only 14%, which implies that farming slideshow is better to be displayed actively on screen, in order to catch the eyes from customers. In summary, the proposed farming slideshow achieves a good initial result on agri-business marketing. In the future, we would like to extend the idea to food processing industry, to make a farm-to-table disclosure of food information.
